A Gram-stain-positive, aerobic, motile and non-spore-forming actinobacterium, strain Y32 T , was isolated from a deep-sea sediment of the western Pacific Ocean. Phylogenetic and phenotypic properties of the organism supported that it belonged to the genus Georgenia. Strain Y32 T shared highest 16S rRNA gene sequence similarity of 97.8 % with Georgenia muralis 1A-C T ,
puncture inoculation in semisolid MZ2216E medium. Growth under anaerobic conditions was determined after incubation in an anaerobic chamber on MZ2216E at 35 8C for about 2 weeks. The temperature range and optimum temperature for growth were determined by incubating the cultures on MZ2216E at 4, 10, 15, 20, 25, 28, 30, 35, 37, 40 and 45 8C. The pH range and optimum pH for growth were established at 35 8C by using MZ2216E that was adjusted to pH 5-12 (at intervals of 1 pH unit) before autosterilization. The tolerance to NaCl and optimum salt concentrations for growth were tested by MZ2216E with different NaCl concentrations (0, 0.5, 1, 3, 3.5, 5, 7, 10, 12 and 15 %) at 35 8C. Catalase activity was determined by assessing the production of bubbles following the addition of a drop of 3 % (v/v) H 2 O 2 and oxidase activity was determined using 1 % (w/v) tetramethyl-pphenylenediamine. Tests for hydrolysis of cellulose, gelatin, starch, casein, tyrosine and Tweens 20, 60 and 80, milk coagulation and peptonization, utilization of urea and nitrate reduction were performed as described by Xu et al. (2007) . Further physiological and biochemical characteristics were determined using the API 20E and API ZYM systems (bioMérieux) and Biolog GP2 MicroPlate panels, according to the instructions of the manufacturers.
Strain Y32
T formed light-yellow, circular and opaque colonies within 3 days of growth at 35 8C on MZ2216E
plates. Cells were Gram-stain-positive, aerobic, motile, non-spore-forming, short rods (about 0.5 mm in width and 0.8-1.3 mm in length) with a single subterminal flagellum at either end (Fig. S1 , available in the online Supplementary Material) . Growth occurred at 4-40 8C with optimum growth at 30-35 8C. The pH range for growth was 6-11 and optimum pH for growth was 7. Strain Y32
T was able to grow with 0-10 % (w/v) NaCl and optimal growth occurred with 3.5 % (w/v) NaCl. Phenotypic characteristics that differentiated strain Y32
T from its closest phylogenetic neighbours are listed in Table 1 . The detailed physiological and biochemical properties of strain Y32
T are given in the species description.
Extraction of genomic DNA and PCR amplification of the 16S rRNA gene were performed as described by Li et al. (2007) . The 16S rRNA gene sequence of strain Y32 T was determined by capillary Sanger sequencing and was compared with 16S rRNA gene sequences of valid species from GenBank via the BLAST program and the EzTaxon-e server . All sequence alignments were analysed with the MEGA 5 software package (Tamura et al., 2011) . Phylogenetic trees were reconstructed by using three different methods, namely the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and minimum-evolution (Rzhetsky & Nei, 1992) methods. Phylogenetic distances were calculated using the Range 6-11 6-10 5-12 5-12 5-10 6-12 5-12 Optimum 7 7-8 8-9 7-8 8 8-9 9 NaCl range (%) 0-10 0-7 0-10 0-10 0-7 0-10 0-10 API ZYM results: Kimura two-parameter substitution model (Kimura, 1980) . Bootstrap values based on 1000 replications were used to evaluate the topology of the phylogenetic trees (Felsenstein, 1985) . DNA-DNA hybridization was performed according to the method of De Ley et al. (1970) and incorporated the modifications as described by Huss et al. (1983) , using a Perkin-Elmer Lambda 35 spectrophotometer equipped with a Peltier temperature-controlling programmer. T and the type strains of other type species investigated were less than 97.0 %. In the phylogenetic trees reconstructed using the neighbour-joining, maximum-likelihood and minimum-evolution algorithms, strain Y32
T fell within the radiation of the cluster comprising Georgenia species ( Fig. 1 Wayne et al. (1987) for the definition of members of a species. The phylogenetic analysis results and DNA-DNA relatedness values thus indicated that strain Y32
T may represent a novel species of the genus Georgenia.
For fatty acid analyses, all strains were grown on tripticase soy agar (TSA; Difco) at 28 8C for 2 days. Fatty acids were saponified, methylated and extracted using the standard MIDI protocol (Sherlock Microbial Identification System, version 6.1), then analysed by GC (GC6850; Agilent) and identified by using the TSBA6 database of the Microbial Identification System (Sasser, 1990) . Polar lipids were extracted according to the procedures described by Minnikin et al. (1984) and separated by two-dimensional TLC on plates of silica gel 60 F254 (Merck). Chloroform/methanol/ water (65 : 25 : 4, by vol.) was used for the first dimension and chloroform/methanol/acetic acid/water (40 : 7.5 : 6 : 2, by vol.) for the second dimension, as described by Minnikin et al. (1977) . Total lipids were detected by spraying the plate with 10 % ethanolic molybdophosphoric acid and phospholipids were detected by spraying with molybdenum blue reagent. Aminolipids and glycolipids were detected by spraying with ninhydrin and a-naphthol-sulphuric acid reagent, respectively. Phosphatidylglycerol and phosphatidylinositol were confirmed by spraying with periodate-Schiff reagent. Isoprenoid quinones of strain Y32
T were analysed using HPLC as described by Collins et al. (1977) , and G. muralis DSM 14418
T was used as a reference strain. The isoprenoid quinones were eluted by a mixture of methanol/2-propanol (2 : 1, v/v), using a flow rate of 1 ml min 21 at 40 8C and detected by UV absorbance at 240 and 275 nm. A purified cell-wall preparation of strain Y32
T was obtained and hydrolysed as described by Schleifer & Kandler (1972) . Amino acids in cell-wall hydrolysates were analysed by HPLC using precolumn derivatization with o-phthalaldehyde (Tang et al., 2009) . G. muralis DSM 14418 T and G. thermotolerans DSM 21501
T were used as the reference strains for analysis of cell-wall amino acids. The cell-wall sugars were analysed as described by Lechevalier & Lechevalier (1980) . The DNA G+C content was determined by the method of Mesbah et al. (1989) .
Georgenia daeguensis 2C6-43 T (HQ246163)

Georgenia soli CC-NMPT-T3 T (FN356976)
Georgenia sediminis SCSIO 15020 T (JX555983)
Georgenia thermotolerans TT02-04 T (AB436534)
Georgenia ruanii YIM 004 T (DQ203185)
Georgenia halophila YIM 93316 T (FJ717681)
Georgenia satyanarayanai JC82 T (FN995635)
Oceanitalea nanhaiensis JLT1488 T (HQ638978)
Bogoriella caseilytica HKI 0088 T (Y09911)
Microbacterium lacticum DSM 20427 T (X77441)
Georgenia subflava Y32 T (KP123395)
Georgenia muralis The menaquinone system of strain Y32 T contained MK-8(H 4 ) (87.5 %) and MK-7(H 4 ) (7.8 %). This matched the quinone system of G. muralis DSM 14418 T (Fig. S4 ). The peptidoglycan of strain Y32
T contained alanine, glutamic acid and lysine, which was similar to the results for G. muralis DSM 14418 T and G. thermotolerans DSM 21501 T , and was characteristic of the genus Georgenia (peptidoglycan type A4a based on lysine as the diagnostic diamino acid). The major polar lipids were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol and two phosphatidylinositol mannosides (Fig. S5) . The major fatty acids (.10 % of the total fatty acids) identified in strain Y32
T were anteiso-C 15 : 0 (66.1 %), iso-C 15 : 0 (12.1 %) and iso-C 14 : 0 (10.2 %). Strain Y32
T and its closest phylogenetic neighbours all shared anteiso-C 15 : 0 as the major fatty acid (Table S1 ). However, the proportions of iso-C 15 : 0 and iso-C 14 : 0 of strain Y32
T were clearly higher than those of the reference strains, which could be used to discriminate strain Y32
T from its closest neighbours. Galactose was detected as the cell-wall sugar. The DNA G+C content of strain Y32
T was 71.2 mol%, which was in the range of 66.2-73.4 mol% reported for the genus Georgenia (Srinivas et al., 2012; Woo et al., 2012; You et al., 2013) .
Based on the results of phenotypic, genotypic and phylogenetic analyses, strain Y32
T is considered to represent a novel species of the genus Georgenia, for which the name Georgenia subflava sp. nov. is proposed.
Description of Georgenia subflava sp. nov.
Georgenia subflava (sub.fla9va. L. fem. adj. subflava yellowish).
Cells are Gram-stain-positive, aerobic, motile, non-sporeforming, short rods (about 0.5 mm in width and 0.8-1.3 mm in length) with a single subterminal flagellum at either end. Colonies on MZ2216E medium are light yellow, circular and opaque after incubation at 35 uC for 48 h. Growth occurs at 4-40 uC with optimum growth at 30-35 uC. The pH range for growth is 6-11 and the optimum pH for growth is 7. Growth occurs in the presence of 0-10 % (w/v) NaCl with the optimum in 3.5 % (w/v) NaCl. Catalase-positive and oxidase-negative. Positive for nitrate reduction and casein hydrolysis; negative for milk coagulation and peptonization, urease activity, and hydrolysis of cellulose, starch and Tweens 20 and 60. In assays using the API ZYM system, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase, naphthol-AS-BIphosphohydrolase and N-acetyl-b-glucosaminidase, weakly positive for valine arylamidase, a-chymotrypsin, b-galactosidase and b-glucuronidase, but negative for lipase (C14), cystine arylamidase, trypsin, a-galactosidase, a-glucosidase, b-glucosidase, a-mannosidase and bfucosidase. In the API 20E system, positive results for activity of b-galactosidase, arginine dihydrolase, tryptophan decarboxylase and Voges-Proskauer reaction; negative for H 2 S production, indole production, citrate utilization, activity of urease, gelatinase, lysine decarboxylase and ornithine decarboxylase, and fermentation of glucose, sorbitol, rhamnose, melibiose, mannitol, inositol, sucrose, amygdalin and arabinose. In the Biolog GP2 MicroPlate, positive for oxidation of dextrin, glycogen, Dgluconic acid, a-D-glucose, maltose, maltotriose, palatinose, D-ribose, trehalose, D-xylose, pyruvic acid methyl ester, pyruvic acid, succinic acid monomethyl ester and glycerol; weakly positive for oxidation of N-acetyl-D-glucosamine, D-fructose, sucrose, turanose, acetic acid, propionic acid, L-glutamic acid, adenosine, 29-deoxyadenosine, inosine, thymidine, uridine, adenosine-59-monophosphate, thymidine-59-monophosphate and uridine-59-monophosphate; negative for oxidation of the remaining Biolog GP2 substrates. The predominant menaquinones are MK-8(H 4 ) and MK-7(H 4 ). Major cellular fatty acids are anteiso-C 15 : 0 , iso-C 15 : 0 and iso-C 14 : 0 . The polar lipids are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol and two phosphatidylinositol mannosides. The cell-wall sugar is galactose. 
